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ARrAUTS  RlPIiB  (AH15) 

70UND  BALLISTICS  TRIAJiS. 

/  B  ■miiai  II a  II  . . .  *'4  <■■■■■« 

By 

Hajor  F.P,  Thoresby,  R^.H.C-  , 

SUH>VJIY 

4 

1.  Trials  have  been  ocrrlod  out  to  examine  the  rounding  effects  of  the  Ajriu'llte 
Riile  (AA13)  in  eorap.'tri8on  vith  those  of  the  F.N.  (L.I.A.1)  rifle  under  controlled 
lal-oratory  eoiidltions  at  15  yi  and  100  yd  rcnfos  using  gelatine  tissue  model* 

and  a  standard  wound  path  in  anaesthetised  sheep. 

2.  The  results  tend  to  oonfim  the  findings  of  a  U»3«  combat  evaluation  that 
the  Aroalite  rifle  is  capable  of  producing  very  severe  Virounds  at  short  range 
(up  to  100  yards). 

3.  At  the  15  yd  range,  the  ARl3  with  Norma  rounds  was  more  effective  than  the 
?.N.  (L.1.A.1);  with  Reciincton  rounds  the  API  5  vas  as  effective  as  the  P.N. 

At  the  1OO  yd  range,  the  ARi5  vdth  Norma  rounds  was  slightly  superior  to  the 
F.N.,  whilst  the  ARl5  v^i-th  Kenington  rounds  was  slightly  inferior. 

It-,  There  are  indications  that  the  ARl5  is  more  ef.'eotive  with  a  i/ll,  taist 
barrel  than  with  a  l/l2  twist  barrel,  the  difference  beinf*  very  snail  \dth 
the  Herington  round  L’rt  nore  narked  with  the  Norma  round. 
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Major  P.P.  Thoreohy*  R.A»H.C* 

1.  IWTRODOCnOW 

Ivaluation  trials  oovoxlnc  aapoots  other  than  the  wound  halllitlcs  ot  tho 
0*223  in*  eallbre  AItl5  rifle  wore  oartlod  out  at  Bnfiold  (l)*  She  etdtstandlnc 
logistio  feature  of  this  weapon  ia  the  light  weight  of  both  the  rifle  {€•$  lb  as 
against  9*75  Ih  for  the  LlAl)  ^  the  exsiunition  (0*025  ■*  acciast  0*65A 

for  the  L2A2)*  Jleporta  of  the  wounding  power  of  ‘the  AR15  have  bean  sanaeehat  oon* 
flioting*  A  eodbat  evaluation  oerried  out  in  South  Viotnoo  (2)  rqiortted  vesy 
severe  effects  whilst  a  e»re  linited  trial  with  goats  ia  Malaya  (3)  lattloeted  an 
Inferior  wounding  power  of  the  AR15  to  that  of  the  LlAl*  The  preeewt  trials 
were  carried  out  to  exanine  the  wounding  effects  of  the  AR15  is  eoeparison  with 
those  of  the  IdAi  under  oontroUod  laboratory  conditions  at  olose  swage  (l5  yd) 
and  at  100  ydy  using  standard  golatine  tissue  Dodels^  axsd  a  standard  wwnnd  i>ath 
in  anaesthetised  sheep* 

2.  METHODS 

rifles  and  Amunition  ’  *  ’  . 

The  follo;dng  weapons  were  used:- 

ARl5  Colt  Aroalito  0.223  in*  calibre,  l8.2  in.  long  barrels  with.  and 
l/l2  riflings*  • 

LlAl  (F.X.)  0,300  in,  (7.62  nn)  calibre,  i9  in,  long  barrwl  with.  Vl2 
rifling  (used  at  lOO  yd  range). 
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0.300  in.  (7.62  at)  oellbre  barrel,  i9.0  in.  long,  Dounted  in  a  Xann  preej—n 

lioualng,  l/i2  rifling  (uaed  at  15  ^  range)* 

A  oodifled  C.D.E.E.  rifle  rest  naa  uaed  nith  the  ASl5  at  ilw  15  jd  nagBp 

and  an  Enfield  rest  at  the  100  ji  range. 

Ibo  aonunition  used  was  oa  foUovst- 

0.223  in.  calibre,  ooBnerolal  Noma  and  Rooington  (Batch  RA  00)6). 

0.300  in  (7*62  do)  L2i2  standard  rounds 
Oolatlne  Tissue  Models 

Cba  standard  gelatine  bloobs  sore  node  of  aoid«4rcated  pigskSn  golatfna 
and  tuasurod  6  x  6  x  iO  inohes.  The  toaporaturo  of  the  interior  of  the  block  »as 
Boosurad  after  firing  and  ves  vltBln  the  rango  i8-20°C.  Difforenoes  in  the  voond 
bolllstioa  properties  of  golAtine  are  sooll  vith  Tarlation  in  tonperature  belev 
21^0  ik)$  thereforo  no  eorreaMyg  i—  node  for  the  alight  variation  in  teoperatnre. 
Ibo  round  naa  oinod  to  pass  thmogj!  the  oentit  of  the  block  along  the  long  axia. 

iLftor  firing,  the  end,  sl^,  and  top  of  the  block  ve^  photographed  to 
rooorl  the  nissile  track  idth  a  view  to  dotomining  the  exact  position  of  ther 
onsot  of  tucbling.  Any  bullet  fragoents  in  the  block  vere  dissected  out,  ued^M 
ond  photographed. 

Aninals 

Adult  eves,  neighing  150-200  lb  Were  deeply  anaesthetised  nith  ohlorofom 
and  placed  in  a  supine  position  on  a  oedlfied  operating  table  nith  a 
lift  and  full  tilting  adjustoonts.  An  aining  nark  uae  placed  over  the  4th  -  5th 
intercostal  space  in  the  rld-cxillary  line  and  aligned  vdth  the  fixed  trajeotcij 
of  the  bullet.  This  olignnent  gave  a  thoracic  path  vhioh  Included  the  lungs  sad 
tho  thick  oyocardiun  of  the  ventricles.  This  path  uas  considered  to  be  the 
nearest  approxioation  In  the  sheep  to  tho  15  on  "Erect  Han"  soft  tissue  or  gelatins 
poth  (5),  and  offered  ';he  advantages  that  the  cuscle  oass  involved  (heart)  vas  not 
relaxed  by  anaesthesia  Ar<d  there  was  no  danger  of  'MOund  cocpUc&tion  by  Irpaet  vith 
oajor  bones.  Any  anioal  not  dying  immediately  after  firing  was  sacrificed  with 
an  overdose  of  anaesthetio*  lanediato  autopsies  were  carried  out,  the  wound 
path  length .neasured,  and  photographic  records  node.  .  The  wound  track  was  dis¬ 
sected  and  tho  abdoninal  contents  exeuained  fer  renote  injury  due  to  cavitatiem. 
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BeoauM  oocqparative  assesanont  of  vcnmd  sorerity  is  to  sono  ertent  aubjeotivoy  all 
tho  diaaeetiona  and  aubaaquont  analyaea  wore  oarricd  out  Tgr  tb«  aaoa  obaarrer* 

Velocity  and  Bnorgy  Mecauronoot 

Strike  Telooitiea  wore  neaaured  using  oonduoting  papur  aoreonay  over  a  2  ft 
baaey  operating  Olntol  nioroaeoond  ohronooeters*  At  1 5  yd  range  snail  'break* 
aerocns  (6)  were  used;  at  100  yds  largo  (5x5  is*)  Bnfield  *nake*  aoreona  wore 
used.  Efforts  were  nade  to  neatture  eoorgent  velooitios  at  both  ranges  using  tho 
largo  Enfield  aoreena  but  with  United  auooess* 

Vbr  tho  indoor  gelatine  trlalSy  high  speed  einenatograiih  reeorda  were  nade 
using  a  Paatax  eanera  operating  noninally  at  l2y000  frcnei^aee  and  synchronised  by 
a  'Goose'  control  with  the  elootrioally  operated  firing  noehanisn*  Tine  narkings 
on  tho  filna  were  produced  by  on  accurate  \D00  <^a  oscillator*  Each  filn  was 
analysed  by  projecting  to  tho  exact  f\tll  aise  on  a  largo  eord  sereon*  Tho  front 
tip  of  each  bullet  inago  was  oerkody  frano  by  fraoey  tho  naxlnun  temporary  cavity 
was  outlined,  and  tho  distance  to  tunbllng  narlftd*  Fron  these  reoords,  graphs 
wore  construotod  to  show  the  distonoc  travelled  by  the  bullet  with  tine,  innod* 
lately  befoi^  and  after  entering  the  gelatine  block.  Those  data  were  oonbinod 
for  each  eonbination  of  round  and  weapon  tested  to  give  on  average  retardation 
curve*  Tho  curves,  shown  in  Figure  3>  uore  used  to  oalculate  the  nissile 
velocity  and  energy  at  any  point  in  tho  track* 

3.  RESULTS 

Gelatine  Exporlnonta 
15  yi.  Range 

(a)  Six  shots  T.'cre  firod  into  gelatine  targets  with  or.ch  combination  of 
weapon  and  round  tostod.  Peck  cavity  volunes  were  calculated  fron  tho 
card  tracings  of  the  longitudinal  cross  sectional  area  of  the  peak  cavity 
using  the  formula  of  Daicnion  and  Horgot  (7)«  This  fozraila  strictly  applies 
to  a  cylindrical  gelatine  block,  but  the  error  in  applying  it  to  a  rectangular 
block  is  not  so  largo  that  tho  results  cannot  bo  used  for  cocparctive  pur¬ 
poses*  The  average  values  for  the  strike  energy,  tho  energy  absorbed  by 
tho  whole  block,  aj^d  tho  cavitation  volunes,  are  presented  in  Table  1 •  In 
tho  case  of  tho  ARl5  rounds,  alnost  all  the  energy  of  the  bullet  was  dissipated 
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^tbin  the  gelatine.  Fragoent&tion  of  tbo  lBt5  rounds  occurred  and  idien  sone 
fra^rionts  eraergod  their  velocities,  estimtei  tno  cine  records,  were  so 
low  that  their  energies  wore  alnost  negligible  ia  eoc^rison  with  the  strike 
energies*  Ifore  energy  was  transferred  to  tho  g^tino  from  the  L2A2  round 
but  this  amounted  to  only  1^3  of  tho  strike  enoxgy,  end  tho  oavitational 
ToluDO  per  unit  of  energy  absorbed  was  signifieonUly  loss  than  those  for  the 
Am 5  rounds.  Iho  aoattor  in  the  oavitation  data  for  tho  AR13  rounds  was  too 

large  to  allow  oonparisons  to  bo  drawn  botweon  the  typos  of  round  or  the 
offoots  of  barrol  twist. 

(b)  It  has  boon  shown  (5)  that  a  more  roliable  eritorion  of  wounding  power 
than  the  voluno  of  tho  touporary  oovity  is  the  energy  (dS)  absorbed  during 
the  ponotration  of  the  first  13  oa  of  a  gelatine  tissue  model,  the  energy 
absorbed  in  tho  first  1  on  being  ignored  as  representing  a  non-inoepaoitating 
superfloial  wound.  Values  ford  whoro  Xs  •  strike  energy,  were  oalou- 
lated  from  the  data  in  fig.  3  for  tho  various  roonds  end  aro  exprossod  as  per* 
contages  in  Table  2  \t)iQb  also  oontrlns  oot^porative  U.S.  data  (8)(9)»  This  • 
ratio  can  also  be  dorived  from  a  noasuronont  of  tbo  distnnoo  (d)  to  tumbling 
by  tbo  formula  (8)t 

iooa^es  »  y  «  961V4 

Values  for  d  wore  measxired  from  full  scale  photographs  of  tho  gelatine  blooks 
(e.g.  figs.  1  and  2)  by  backward  projection  of  the  divergent  paths  and  tho 
outline  of  tho  permanont  oavity  to  givo  the  point  at  which  tumbling  eomaonoed* 
This  neasuremont  oorrclatod  more  closely  with  data  from  cln(r  rceords  than 
did  measuring  tho  narrow  stable  track  and  correcting  for  end-effoots  as  used 
in  the  derivation  of  tho  comparable  U.S.  data  (8).  Tho  oolculatod  values 
for  Y  aro  included  in  Table  2  and  are  scon  to  correspond  closoly  vith  the 
values  for  AE/Bs.  Tho  values  of  AS  indicate  that  the  ARl5  Remington  and  tho 
L2A2  rounds  have  similar  V70unding  power  at  this  rengo  (l5  yd)  whilst  that  of 
the  AK15  Norma  round  is  superior  to  both.  The  values  of  A^Es  indicate 
that  tho  wounding  efiicicnoy  of  all  the  ARi5  rounds  at  15  yd  range  is  con¬ 
siderably  higher  than  that  of  the  L2A2. 
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(e)  Ths  probatdUty  (Me)  that  a  randoa  hit  would  inMpaeitate'  (l0)  has  been 
dorlTod  from  ths  foUoniae  fonotions  of  dS  by  Dslonian  (5)(ll)} 

(Defence  sltuatioiu  lOO^  ineapaoitatlon  only,  within  30  seconds)! 

IMt  . 

(Assault  situation*  Including  partial  inoapacitation  within  }0  seconds)! 
Phk  «  l/l  ♦  •  ♦  1*651  logdS) 

i^ere  AB  is  expressed  in  Joulos*  Values  for  Fbk  oaloulatod  for  the  werious 
rounds  arc  glTcn  in  Tabl#  3,  t^eh  includes  colorable  U.S.  results,  and 
again  indicate  slnilaxltj  in  the  wounding  power  of  tho  iRt5  Ronfngtoh  onf 
L2A2  and  the  superloxlty  of  the  AR15  Bortsa* 

(d)  Typical  fraeponts  fomd  in  the  gelatine  from  Ronington  and  Noma  rounds 
mw  shown  in  Tlg.A«  Aese  wore  sioilor  for  tho  two  types  of  round  in 
nunber  and  sise  except  for  tho  prosenoe  of  tho  nose  cap  of  tlio  Norma  round 
(l/l4)  lAioro  all  the  fre^ionts  rcnolnod  in  tho  bloek  (see  Table  l)* 

Aninal  Bxuerioonts 

The  results  of  tho  aninal  experioonts  are  given  in  Tables  4  (l5  yd  range)  and 
5  (l 00  yd  range).  Typdeol  features  of  tho  wounds  are  Illustrated  in  Figures  5-1 0* 
Tho  torms  used  in  the  Tables  end  Figures  are  explained  as  follows! 

TTound  Path!  Tho  distenee  travelled  by  the  oiseilo  in  the  body,  oeasured 
on  the  ronovod  thoraole  eego  (Fig.  6),  tho  thickness  of  the  skin  bolng  ignored* 

Exit  bounds:  Xajor  and  rlnor  dioensions  are  given  wbero  tho  wound  was  ir¬ 
regular,  othorwlse  the  ^proxioato  di&ooter  is  givon  (Fig*  7(a)(b))* 

Hoart  Path!  A  wound  trc«k  passtng  throu^  ony  portion  of  the  nyooardiun. 

'Tound  Typos!  (Figures  8  -  10). 

(a)  Perforating  (P):  "Olisre  tho  path  througb  the  thoracic  contents  was 
predonlnontly  regular  in  outline,  i*c»  an  injury  typical  of  that  duo  to  a 
fairly  stablo  bullet  with  a  clocrly  defined  track  throur*  oach  organ  in  its 
path* 

(b)  Explosive  (E);  Bxtenaivo  disruption  of  tissues,  usually  associated  vdth 
other  evidence  of  lai^e  cavitation  such  as  'blast*  carkings  on  tho  Aung 
ttufeou* 
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Lung  MtjAIbct;  Haonntonc,  foUovdng  tho  pattern  of  tho  riba  aitiilnr  to  thoaa 
soon  aa  e  result  of  blast  injuries.  Tho  dogroc  of  this  effect  reflects  tbo 
extent  of  esTitation  ai^iL  has  been  graded  arbitrarily  as  1-4  in  severity ^Fig*  9)« 

Stopaeh  *ndsing»  Sub*^aphragnatio  baoentona  of  tbo  onaoulair  armww  Bpx^ 
tion  of  tiio  sheep  stonaoh  due  to  the  rapid  expansion  of  the  diaphnigD  dbrlng 
cavitatiea  in  tbo  thorax* 

Pragoents  found t  Thoao  uoro  usually  tho  nose  fmgrxmtt  (ns»i0(bj)  with  or 
fdthout  eoqplote  or  partial  extrusion  of  the  core.  '<%ore  no  fragtaenta 
are  indicated  in  the  Tables  tho  prosenoo  of  snail  fregnonts  in  the  body  could 
not  be  exeludod  as  no  suitable  X-ray  faoilitioa  woro  available. 

For  oonperativo  purposes  the  data  in  Tables  4  and  5  relating  to  true  Heart 
Patha  otily  are  aonuarisod  in  Table  6.  Of  tho  eight  iJil9  shots  at  19  yd  range, 

7/8  produced  cx^osivo  typo  trounds  uitb  additional  ovidenee  of  extensive  eavita:- 
tion*  The  axliar  ef  L^Al  shots  uoa  toe  snail  for  a  valid  oo^iparison  of  tbo  offcota 
with  those  of  the  AR15,  but  thp  results  sugnost  that  tho  L2:A2  round  was  loss  offoo- 
tive*  At  the  100  yd  range ,  1l/20ARl5  shots  and  a  binilor  proportion,  V9^of  the 
LlAl  shots  psudneod  explosivo  type  wounds.  Conparison  of  tho  effects  of  tbo  tuo 
typos  of  ABl9  round  shoos  little  difference  at  the  13  yd  range  between  the 
Roisington  and  luma,  but  at  tho  ICO  yi  range  tho  Nonsa  round  produced  a  larger 
proportion  (^11 )  of  explosivo  wounds  than  did  the  Hooington  (V?)  ^nd  tho  average 
lung  ■marking  grade  was  higher. 

nth  all  tho  rounds  tested  and  at  both  ranges,  tho  entrance  wounds  were  sooll 
(o.g.  Pig.  5)»  In  sono  cases  the  round  conpletely  or  partially  perforated  a 
rib  on  entry  hut  no  correlation  was  found  botucen  rib  involvcncnt  and  tho  total 
severity  of  the  wound,  and  there  was  no  evidence  of  diversion  of  the  rdssilc  path. 

The  exit  wounds  produced  by  tho  Heclngton' round,  irrespective  of  the  typo  of 
internal  wound,  woro  rujular  in  shape  and  of  alnost  constant  siso,  wh-roas  the 
L242  exit  wounds  woro  larger  end  irregular  (Table  5*  PiEt7(a)(b)).  Only  a  few 
Noma  rounds  perforated  and  the  exit  wounds  woro  irregular  but  smaller  tht.n  those 
of  the  L2A2. 
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4.  DlSCUSSIOIf 

Cocpaxiscm.  of  the  valtioe  of  the  eaount  of  energy  absorbed  in  the  first  l5  on 
of  gelatine  at  a  range  of  1 5  yd  (^able  2)  indioatos  that  the  iliRlS  Ubim  round  is 
noro  offeotive  than  tho  Renington  or  L2A2  rounds  at  this  range*  The  superiority 
of  tho  Horoa  round  is  also  shomi  by  ootqurison  of  tho  Fhk  values  (Table  3)  ond  by 
the  results  of  the  aninal  orporioonts  (Table  6)*  At  this  range  tho  Renington  and 
L2A2  rounds  appear  to  be  equally  effootive.  The  aninal  results  ot  the  100  yd 
range  indicate  that  tho  Noma  ro\md  la  slightly  noro  offeotivo  than  the  L2ii2  ihlbh 
is  non  slightly  noro  effootive  than  tho  Renington*  Thero  aro  ixidioations  (Zablos 
1  -  in  both  gelatine  and  aninal  results  that  the  rounds  firod  fron  l/l4  tvdst 
barrils  are  slightly  noro  effootive  tlu.  t  those  firod  fron  l/l  2  barrels}  this 
narginal  difforenoe  is  nore  noticeable  in  tho  case  of  tho  hi^^or  velocity  Nomn 
rounds  (Fig*3}  (Tables  2,  £)• 

The  data  in  Tables  2  and  3  show  good,  agroonunt  butv/cen  the  present  results  pjid 
D.S.A.  results  {&)($)  v/ith  tho  exception  of  tho  values  for  tho  I^inlnffton  (l/l4) 
rourd*  There  appears  (Table  2)  to  ba  a  correlation  botwoon  tho  stri’dng  velocity 
of  tho  round  and  the  anount  cf  energy  AS  liberated  in  the  golatine  bloolc  for  the 
AR15  rounds,  the  efficiency  factor  (Al^Es)  increasing  vdth  striking  velocity*  Hou* 
eve**  tho  value  of  for  tho  D.S.  Renington  l/l4  round  in  considerably  hl{dxor 

than  would  be  expected  fron  such  a  correlation* 

Exanination  of  sanples  of  Renington  bullets  of  a  sinilcr  type  to  those  used 
in  tho  U.S.  trials  has  shown  no  apparent  difference  to  tho  oonneroial  Renington 
romids  used  in  the  present  trials.  The  photegrrph  In  Figure  it  shows  (l  the 
U.S*  Aldington  bullet,  (2  tho  Renington  bullet  as  used  in  tho  present  trials, 

(3  the  Noma  bullet* 

The  aninal  results  (Table  5)  indicate  that  \7ith  the  lo\/or  velocity  Renington 
round  there  is  a  critical  path  length  belovi  which  tho  wounds  are  perforating  and 
above  which  the  wounds  are  explosive  l  i  type;  this  distance  appears  to  bo  in  tho 
region  of  i5  cn*  V/ith  the  higher  velocity  Noma  round,  all  the  wounds  were 
explosive  in  typo  with  tho  exception  of  one,  where  tho  path  length  was  shortest 
(£  cr.),  V/ith  thq  L2A2  round  this  effect  was  not  apparent.  It  is  possible, 

I  “ 

therefore,  that  with  short  expcriccntal  wound,  paths,  not  representative  of 
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thost  llksly  to  ooow  in  dob,  the  woundinc  pover  of  tho  ARlS*  ospecially  niih 
Heiain{;ton  rounda,  nay  to  undevostiaated.  Thia  factor  nay  havo  oontributed  to 
the  diaorepanoy  totwacn  eoaibat  evaluation  (2)  and  tho  reaulta  found  with  random 
wounding  of  goata  (3)« 

Erafpontatlon  of  the  jkRiS  rounda  occurred  at  the  ^ort  range  (l5  yd)  eapeoi- 
ally  idth  the  higher  velocity  Noma  round.  At  tho  1 00  yd  range,  no  fragoexita- 
tion  of  the  Reolngton  round  waa  observed  and  the  incidonoe  of  fragoentatlon  in 
the  Nonaa  round  waa  reduced,  especially  with  the  l/i2  barrel.  No  fragnonta  were 
found  vith.  the  L2i2  round,  but  la  the  present  experinents  the  wound  path  was 
chosen  to  avoid  icqpact  with  large  bones.  Eragnontation  of  fully  Jacketed 
rounds  is  not  uneormon  as  it  depends  on  the  rate  of  retardation  of  the  round 
which  nay  be  hifh  if  dense  tissues,  such  as  bone,  arc  involved,  or  if  the  iepaot 
velocity  of  the  round  is  hi{^,  as  oay  occur  at  very  short  ranges.  There  are 
nany  rof orenoea  (l  2  -  1 6)  to  fragnentation  of  full]^  jacketed  rounds  in  wounds 
whore  bone  was  involved,  and  acre  recently  fragcontdtioA'  of  7.^  calibre  rounds 
of  high  velocity  was  found  to  occur  in  gelatine  (l7)  and  in  aoft  tissue  (8). 

CONCttiSIONS 

(i)  The  evidence  fron  the  present  results  tunds  to  confim  the  findings 
of  the  U.S.  oonbat  evaluation  (2)  that  tho  Anaolite  rifle  is  capable 
of  producing  very  severe  wounds  at  short  ranges  (up  to  100  yd). 

The  dlsorepanoy  between  tho  combat  evaluation  and  the  results  found 
trith  rondon  wounding  of  goats  (3)  nay  have  boen  due  to  the  wound 
paths  in  the  latter  being  too  short  for  'e:;plosivo*  type  (cavitational) 
wounds  to  have  occurred. 


(ii)  At  a  range  of  15  yd,  the  Noma  ARl5  round  hae  a  greater  woundliig 
power  than  the  7.^2  do  F.N.  round,  tho  Roroington  AR15  and  the  F.N. 
round  being  about  equally  effective.  At  a  range  of  100  yd,  the 
Noma  AS15  round  is  slightly  superior  in  v/ounding  power  to  the  F.N. 
round  tnd  tlio  Renington  ARi5  slightly  inferior,  but  tho  differences 
are  marginal. 


SECRET 


SSCHBT 


(iii)  There  are  indication#  that  the  ARl5  round  fired  flpon  a  l/l4  tidst 
rifle  harrel  is  nore  effective  than  ^jhen  it  is  fired  from  a  l/l2 
harrel,  the  difference  hoin^  snail  nith  the  Beoington  round  and 
nore  narked  vrith  the  Noma  round. 
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Mr.  S.  Madden  and  Mr.  J«  Edcinton  were  responsible  for  the  firing  and  the 
instrunentution.  The  co*K)poration  of  tho  Photorr&phio  Section,  C.D.E.E. ,  the 
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